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1360-8592/ª 2016 Elsevier Ltd. All rigSummary Pilates is a type of exercise which has recently drawn exercise and health experts’
attention. They have noticed that it can improve hemodialysis patients’ general health. A clin-
ical trial study was performed. Fifty hemodialysis patients were randomly assigned to interven-
tion and control groups. A demographic information questionnaire and a general health
questionnaire (GHQ-28) were completed by the two groups at the beginning of the study. Then,
modified Pilates exercises were carried out in the intervention group three times a week over a
period of eight weeks. At the end of the study, the GHQ-28 questionnaire was completed by
the two groups. In the intervention group, the difference between the mean scores of general
health before (45.24  9.9) and after (31.2  6.9) the intervention was significant (p  0.002).
After the intervention, the difference between the mean scores of the control (1.6  1.3) and
intervention (14  0.78) groups was also significant (p  0.001).
ª 2016 Elsevier Ltd. All rights reserved.5540021.
ghadam@yahoo.com (Z.
3@fau.edu (Z. Rahemi),
her Ajorpaz), sadat@kaums.
6.05.012
hts reserved.Introduction
Chronic renal failure (CRF) is a major international health
problem (Williams and Manias, 2008). Patients undergo
health challenges that lead them to change their daily
lifestyles including adjusting their diets, using medications,
and experiencing frequent hemodialysis (Abraham et al.,
2012). Although hemodialysis is the most common treat-
ment for these patients, it results in several adverse
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fistula, multiple hospitalizations, and financial burdens
(Akin et al., 2014). Multiple complications, such as sleep
disturbance, depression, anxiety, and social isolation
contribute to patients’ reduced physical functioning,
decreased quality of life, and poor general health (Aucella
et al., 2015; Cohen et al., 2007; Gerogianni and Babatsikou,
2013; Hmwe et al., 2015; Parvan et al., 2013; Wang et al.,
2012). Therefore, nursing and therapeutic interventions are
required to deal with patients’ mental and physical com-
plications and disabilities (Johnson and Dwyer, 2008).
The World Health Organization (WHO) defined general
health as an individual’s physical, mental, social, and moral
well-being (WHO, 2008). Maintenance of regular activities
or improvement of physical exercise can enhance the
general health of hemodialysis patients (Rhee and Kalantar-
Zadeh, 2014). Besides medical interventions, complemen-
tary and alternative medicine suggests new therapeutic
options with the goal of improving general health, reducing
symptoms, and decreasing negative consequences and
costs of conventional treatments (Birdee et al., 2013).
Complementary and alternative medicine is a set of un-
conventional medical and healthcare interventions. These
interventions include the use of biologically-based products
such as dietary supplements, and mind-body exercises like
yoga, deep breathing, and meditation (Duncan et al., 2007;
Nowack et al., 2009).
Regular exercise improves mental function, reduces
anxiety and depression, and improves temperament and
happiness partly due to an increase in growth, cortisol, and
serotonin hormones released in the body (Eyigor et al.,
2010; Krogh et al., 2010). Cupist et al. (2011) reported
that regular physical exercise plays a pivotal role in pa-
tients’ rehabilitation and the improvement of aspects of
their physical health, such as cardiovascular, metabolic,
and nutritional conditions (Cupisti et al., 2011). Maniam et
al. (2014) revealed that physical exercise helps hemodial-
ysis patients to improve their physical and mental condi-
tions. Although exercise is widely recommended for
hemodialysis patients, the physical demands of exercise,
along with multiple complications of the disease and
treatments, hinder patients to incorporate exercise pro-
grams into their conventional treatments (Jung and Park,
2011). Therefore, sports and rehabilitation experts have
frequently suggested Pilates exercises to overcome pa-
tients’ problems related to exercise programs (Caldwell
et al., 2009; Dunleavy, 2010; Rodrigues et al., 2010).
Pilates exercises, introduced by Joseph Pilates, are sets
of activities that positively affect strength, posture, and
flexibility of the body. Mostly exercises have effects on the
physical aspects of patients’ health (Neumark-Sztainer
et al., 2011; Guimara˜es et al., 2012; Mallin and Murphy,
2013). However, Pilates exercises are combinations of
physical and mental training through which individuals can
balance their mind-body interactions and ultimately
enhance their general health status (Guimara˜es et al.,
2012). Pilates exercises are based on six principles
including centering, concentration, precision, control,
flow, and breath (Caldwell et al., 2009), and combinations
of different static postures including supine, sitting, and
quadruped, without movements such as jumping and
leaping. Therefore, a modified Pilates exercise can be achoice for chronically ill patients because it minimizes the
inherent risks of muscular and joint injuries that move-
ments in other exercises can pose (Emery et al., 2010;
Boguszewski et al., 2012; Tunar et al., 2012; Wells et al.,
2013). The main goal in Pilates exercises is strength and
flexibility improvement. In other words, using a mind-body
exercise approach and focusing on muscle control, posture,
and breathing can improve an individual’s core stability,
strength, and flexibility (Patti et al., 2016).Literature review
Different studies showed positive effects of Pilates exer-
cises on dimensions of general health and quality of life
using different designs of exercise and populations. They
included Pilates exercises 3 sessions per week during eight
weeks in older men (Pourvaghar et al., 2014), two times a
week over a three-week period in older and adult women
(Cruz-Ferreira et al., 2011; Rodrigues et al., 2010), two
times a week for three months among middle aged men and
women (Garcia-Soidan et al., 2014), three times a week
over an eight-week period in women with breast cancer
(Eyigor et al., 2010), 3 sessions per week over eight weeks
among women with type 2 diabetes mellitus (Torabian
et al., 2013), and 2 times a week for six months in pa-
tients with idiopathic arthritis (Mendonca et al., 2013).
Furthermore, Jang and Kim (2009) and Liu and colleagues
(2015) found that aerobic exercises improved the general
health and reduced depression in hemodialysis patients.
On the contrary, Segal et al. (2004) found that Pilates
exercise an hour a week over six months had no effect on
the physical and general health of healthy adult partici-
pants (Segal et al., 2004). Likewise, Kuo et al. (2009)
showed that two 20-minute Pilates sessions per week for
10 weeks had no effect on older adults’ physical health
(Kuo et al., 2009). Parsons et al. (2006) and Jung and Park
(2011) conducted clinical trials using aerobic and resis-
tance exercises in hemodialysis patients. They found that
30-minute intradialytic trainings three times a week over 8-
weeks (Parsons et al., 2006) and 10 time for 2 weeks (Pinto
et al., 2015) had no effect on the respiratory muscle
strength of chronic renal patients.
The high prevalence of CRF and growing population of
hemodialysis patients with multiple complications urge
nurses to provide innovative strategies including mind-body
interventions for patients (Gerogianni and Babatsikou,
2013). Evidence demonstrated the effects of Pilates exer-
cise in several populations (Eyigor et al., 2010; Garcia-
Soidan et al., 2014; Cruz-Ferreira et al., 2011). However,
to the authors’ knowledge, this is the first study that
explored the effects of a modified Pilates exercise on he-
modialysis patients. There is a gap in knowledge about
complementary and alternative treatments, particularly
among patients with renal diseases (Duncan et al., 2007;
Nowack et al., 2009).
Due to the contradictory results of previous studies with
different designs, further research is required to first,
verify the effectiveness of Pilates exercise and second,
introduce an effective design of this exercise for hemodi-
alysis patients. Eyigor et al. (2010) emphasized that
ongoing research is required to verify the effectiveness of
88 Z. Rahimimoghadam et al.this intervention in different and growing populations of
patients with chronic diseases. The purpose of this study
was to evaluate the effects of Pilates exercise on the
general health status of the hemodialysis patients.
Methods
Ethics statement
The study was approved by The Research Deputy and The
Research Ethics Committee of The Kashan University of
Medical Sciences, Iran. All participants completed consent
forms and were willing to participate in the study.
Design and data collection
This clinical trial included 50 hemodialysis patients with
CRF admitted to Akhavan Hospital, Kashan, Iran. Inclusion
criteria consisted of an age of 18e65 years, a history of
hemodialysis treatment 2e3 times per week for at least 6
months, the physical ability to perform basic daily activ-
ities, and a nephrologist’s permission to practice the ex-
ercise. Exclusion criteria included three or more sessions of
absence in exercises; being a habitual Pilates practitioner;
detection of reduced exercise tolerance, including tachy-
cardia, shortness of breath, and feeling too tired or weak;
peritoneal dialysis during the study; and other concurrent
clinical conditions, such as cardio-respiratory problems
reported by physician and/or patients.
The sample size in each group was calculated based on
the following assumptions: power Z 0.80, a Z 0.05, the
minimum expected difference in standard
deviationsZ 2.9, and the minimum expected difference in
means Z 2.18 (Eyigor et al., 2010). Using the Pocock’s
sample size formula (Pocock, 1983), the optimal sample
size of each group was estimated to be 25 participants.
Using the randomized block design, participants were
assigned to either an intervention or control group. At the
beginning of the study, all the participants completed a
socio-demographic questionnaire, including questions
about gender, age, marital status, job, level of education,
and dialysis duration, as well as the general health
questionnaire-28 (GHQ-28). All the participants had the
ability to complete the questionnaires.
The GHQ-28 was created by Goldberg and Hillier in 1979
(Goldberg and Hillier, 1979) and there are several versions
of the instrument including different numbers of items
ranging from 12 to 60. The GHQ-28 includes four subscales
including physical symptoms, anxiety, social function, and
depression. The sample questions from these subscales
include: “Have you recently been getting any pains in your
head?”, “Have you recently felt constantly under strain?”,
“Have you recently been taking longer over the things you
do?”, and “Have you recently found yourself wishing you
were dead and away from it all?” Each subscale consists of
seven Likert-type questions ranging from 0 (never) to 3
(always). The total score of the instrument ranges from 0 to
84. The overall score of the scale indicates the individual’s
level of general health. Higher scores indicate lower level
of general health (Bashiri et al., in press). Psychometric
properties of the scale were confirmed in 15 culturally andlinguistically different populations, worldwide (Werneke
et al., 2000). In Iran, the instrument was translated to
Persian, and face validity, content validity, and internal
consistency of the Persian version of the instrument and the
subscales were verified (Javanmard and Mamaghani, 2013).Intervention method
A clinical trial study was performed with 50 hemodialysis
patients in Akhavan Hospital, Iran, from July 2015 to
October 2015. Prior to the intervention, a specialist in
nephrology and hemodialysis assessed the participants in
the intervention group in terms of their ability to exercise.
The intervention and control groups received routine care
for hemodialysis patients. In addition to the routine care,
modified Pilates exercise, three 45-minute sessions a week
for 8 weeks, was assigned to the intervention group.
In this study, a modified Pilates exercise protocol for
chronically ill patients suggested by Ashrafinia et al. (2014)
was used. The sessions were administered by a qualified
professional in Pilates exercises in the hospital’s gym.
During each session, the professional coached a group of
3e5 participants to ensure an adequate execution of
movements. The exercise included 13 movements:
Bridging, Hundred, Roll Up, One Leg Circle (both ways),
Rocker with close legs, Single Straight Leg Stretch, Double
Leg Stretch, Spine Stretch Forward, Single Leg Kick, Side
Kick up and down, Side Kick circles, Rest position (stretch
and relaxation), and Curling. Before and after exercise,
warming up and cooling down movements were performed.
In this protocol, flexion-extension movements with a focus
on deep breathing and whole body stretches were
performed.
The risk of the exercise for the participants was assessed
by an expert in sport physiology and noted to be a minor
risk. According to the nephrologist and exercise profes-
sional, the exercise was carried out during the days in
which hemodialysis was not administered. According to the
Iranian Association of Renal Patients, the exercises were
carried out in the mornings. During the course of the pro-
gram, the repetition and intensity of exercises were grad-
ually increased. In the first week, all 13 movements were
repeated 4 times per session. Then in each week, two more
repetitions of all movements were added. Therefore, in
week 4, all the movements were performed 10 times and
continued until the end of the program. After the
completion of the study, the participants in the interven-
tion group were provided additional information about the
benefits and costs of the Pilates exercise by the sport
professional using educational videos, CDs, and pamphlets.
Furthermore, for the control group, an educational session
on hemodialysis cares was provided. The participants in the
control group were asked about physical activities beyond
their routine daily activities for the purpose of exclusion.
The participants in the two groups were followed up by
weekly phone calls for further consultations.
Using a demographic questionnaire, demographic char-
acteristics of the participants, including age, gender, edu-
cation, occupation, and duration of hemodialysis, were
assessed at the beginning of the study. The GHQ-28 was
completed by all participants, at the beginning and one
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(first author) read the questions for the participants who
were illiterate.
Statistical analysis
Using the KolmogoroveSmirnov and Whitney-U tests, all
data and variables were evaluated to assess whether they
met the assumptions for parametric tests (Munro, 2004).
Continuous demographic variables were reported with
mean and standard deviation, and categorical demographic
variables were reported with frequencies and percentages.
The chi-square and independent t-tests were used to
compare the two groups. The paired t-test was also used to
compare the mean scores of each group at the beginning
and at the end of the program (Munro, 2004). The level of
significance was set at 0.05. The data were analyzed using
SPSS software version 16.
Results
There was no attrition in the intervention and control
groups’ participants. The mean age for the interventionTable 1 Demographic characteristics of the groups.
Variable Intervention
Gender Female 4 (16%)
Male 21 (84%)
Marital status Married 24 (96%)
Single 1 (4%)
Occupation Office Worker 2 (8%)
Worker 4 (16%)
Retired 7 (28%)
Housekeeper 3 (12%)
Unemployed 4 (16%)
Self-employed 5 (20%)
Education Uneducated 3 (12%)
Less than high-school 9 (36%)
High-school graduate 8 (32%)
University 5 (20%)
Age (year) 39.1  2.2
Duration of Hemodialysis (month) 32.2  28.2
Note. * Z Based on a ChieSquare test, ** Z Based on a ManneWhitn
Table 2 Comparing mean scores of general health dimensions
General health dimensions Intervention group
Before mean
(SD)
After mean
(SD)
Physical Symptoms 10.8 (4.07) 7.5 (2.95)
Anxiety 11.92 (4.13) 8.4 (2.9)
Social Dysfunction 10.68 (2.09) 6.72 (2.15)
Depression 11.7 (3.5) 8.6 (3.06)
Total Score of General Health 45.24 (9.9) 31.2 (6.9)
Note. * Z Based on a Paired t-test.group (n Z 25) was 39.1  2.2and for the control group
(n Z 25) was 38.4  1.8. In total, 84% (n Z 21) of the
intervention group and 80% (n Z 20) of the control group
were male. No significant differences were observed be-
tween the two groups in terms of the demographic char-
acteristics (p > 0.05) (Table 1).
There was no significant difference between the
mean scores of the general health of the two groups at
the beginning of the study (p  0.05). No significant
difference was observed between the mean scores of
the general health before and after the study in the
control group (p  0.21). In the intervention group, the
difference between the mean scores of the general
health before (45.24  9.9) and after (31.2  6.9)
intervention was significant (p Z 0.002). In this
group, a significant difference was found between
all subscales’ scores before and after intervention
(Table 2). Comparing the control and intervention
groups after the intervention, the mean score of the
general health in the intervention group (14  0.87) was
higher than the control group (1.6  1.3) (p Z 0.001). In
this comparison, the differences between the scores of
all dimensions of the general health were significant
(p  0.05) (Table 3).group N (%) Control group N (%) P value
5 (20%) P Z 0.36*
20 (80%)
22 (88%) P Z 0.3*
3 (12%)
2 (8%) P Z 0.89*
2 (8%)
9 (36%)
5 (20%)
3 (12%)
4 (16%)
5 (20%) P Z 0.12*
11 (44%)
5 (20%)
4 (16%)
38.4  1.8 P Z 0.74
45.5  49.5 P Z 0.76**
ey U test.
before and after the study in the two groups.
Control group
p-value* Before mean
(SD)
After mean
(SD)
p-value*
0.00 11.4 (3.5) 11.36 (3.7) 0.8
0.001 12.3 (3.7) 12 (3.8) 0.1
0.001 10.6 (3.51) 10.6 (3.67) 1
0.002 11.7 (6.6) 10.4 (2.4) 0.2
0.002 46 (8.6) 44.4 (7.37) 0.21
Table 3 Comparing the mean differences* of general health dimensions at the beginning and the end of the study in the two
groups.
General health dimensions Intervention group Control group p value**
Mean (SD) Mean (SD)
Physical Symptoms 4.04 (4.33) 0.04 (0.78) 0.001
Anxiety 3.5 (0.34) 0.32 (0.18) 0.001
Social Dysfunction 3.9 (0.27) 0 (0.2) 0.002
Depression 3.2 (0.35) 1.32 (1.2) 0.003
Total Score of General Health 14 (0.87) 1.6 (1.3) 0.001
Note. * Z The mean differences are defined by the mean scores of general health dimensions at the end of the study minus the mean
scores of general health dimensions at the beginning of study, ** Z Based on a ManneWhitney U test.
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Our findings confirmed the results of other studies regarding
the positive effects of Pilates exercise on the dimensions of
the general health status including physical symptoms,
anxiety, social function, and depression. At the end of the
study, differences between the scores of the control and
intervention groups were significant. These differences in
the intervention group, before and after the exercise, were
also significant. However, in the control group no differ-
ence was observed between the scores of the general
health at beginning and the end of the study.
Several studies were in agreement with the findings in
terms of the significance of Pilates exercises in improving
the health status of different populations (Cruz-Ferreira
et al., 2011; Eyigor et al., 2010; Garcia-Soidan et al.,
2014; Mendonca et al., 2013; Pourvaghar et al., 2014;
Rodrigues et al., 2010; Torabian et al., 2013). Furthermore,
there are evidence regarding positive effects of aerobic
exercises on hemodialysis patients (Jang and Kim, 2009; Liu
and colleagues 2015).
However, several other studies indicated no significant
effects of Pilates and other exercises on different pop-
ulations including hemodialysis patients (Kuo et al., 2009;
Parsons et al., 2006; Segal et al., 2004). The contradic-
tory results among the studies may be due to methodo-
logical limitations of the studies or differences among their
exercise designs. The differences among exercise designs
may include the number of exercise sessions, training
duration, intervals between sessions, and execution of
movements.
There are also arguments about real predicators of
positive results in exercise interventions. One of the pred-
icators that may interfere in results of exercise clinical
trials is the group nature of activities. Marinda et al. (2013)
designed an individual Pilates exercise and showed the
positive effects of the exercise on reducing stress and
anxiety in older women. They argued that the group nature
of some designs for exercise can be the significant predictor
of positive outcomes in clinical trials. Marinda et al. (2013)
explained that since group exercises can help to advance
socialization and confidence in individuals, they subse-
quently can reduce symptoms such as stress and anxiety
(Marinda et al., 2013).
Taking this argument and the contradictory results of
Pilates into account, this study was conducted to investi-
gate the effects of this exercise in hemodialysis patients.To improve mind-body care and general health for patients
surviving from CRF, safe designs of interventions are
essential. There is a need for nurses to further investigate
and verify new therapeutic methods to provide effective
care for patients.Limitations and recommendations
Generalizability of our findings is limited to a small sample
size. Furthermore, the lack of a group intervention in the
control group may contribute to a poor interpretation of
the results regarding the effectiveness of the exercise as
the single predictor of the outcomes. A small number of
studies have been conducted on the effects of Pilates ex-
ercises in the hemodialysis patients, and these studies have
resulted in contradictory findings. Therefore, further
research with larger sample size in these patients is rec-
ommended. Conducting a study to compare the effects of
the Pilates exercise and another group intervention can
help ensure the accuracy of the interpretation of findings
regarding the effectiveness of exercise.Conclusion
According to the findings, the Pilates exercise can be
considered as an effective alternative for improving hemo-
dialysis patients’ general health, physical and mental status,
and social function. Due to the cost-effectiveness and safety
of this method, we propose the inclusion of this program in
the treatment protocol for hemodialysis patients.Conflict of interest
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